A unique IBMPFD-related P97/VCP mutation with differential binding pattern and subcellular localization.
p97/VCP is a hexameric AAA type ATPase that functions in a variety of cellular processes such as endoplasmic reticulum associated degradation (ERAD), organelle biogenesis, autophagy and cell-cycle regulation. Inclusion body myopathy associated with Paget disease of the bone and frontotemporal dementia (IBMPFD) is an autosomal dominant disorder which has been attributed to mutations in p97/VCP. Several missense mutations affecting twelve different amino acids have been identified in IBMPFD patients and some of them were suggested to be involved in the observed pathology. Here, we analyzed the effect of all twelve p97/VCP variants on ERAD substrates and their cofactor binding abilities. While all mutants cause ERAD substrate accumulation, P137L mutant p97/VCP differs from other IBMPFD mutants by having a unique solubility profile and subcellular localization. Intriguingly, although almost all mutants exhibit enhanced p47 and Ufd1-Npl4 binding, the P137L mutation completely abolishes p97/VCP interactions with Ufd1, Npl4 and p47, while retaining its gp78 binding. While recombinant R155C mutant protein consistently interacts with both Ufd1 and VIM of gp78, P137L mutant protein lost binding ability to Ufd1 but not to VIM in vitro. The differential impairments in p97/VCP interactions with its functional partners and function should help our understanding of the molecular pathogenesis of IBMPFD.